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ABSTRACT 
In this chapter, a new type Hyper groups are defined, corresponding basic properties and 
examples for new type Hyper groups are given and proved. Moreover, new type Hyper 
groups groups and are compared to hyper groups and groups. New type Hyper groups are 
shown to have a more general structure according to Hyper groups and groups. Also, new 
type SuperHyper groups are defined, corresponding basic properties and examples for new 
type SuperHyper are given and proved. Furthermore, we defined neutro-new type 


SuperHyper groups. 
Keywords: SuperHyper Structure, New type Hyper groups, New type SuperHyper groups, 
Neutro-new type SuperHyper groups 

INTRODUCTION 


Hyperstructures [1] are defined by Marty in 1934. Hyperstructures are a extended 
and a new form of classical structures. Corsini obtained hypergroups [2] in 1993. So, many 
researchers have made studies on this subject [3-7]. Recently, Hashemi studied Hyper JK- 
algebras [8]; Muhiuddin et al. obtained Hyperstructure Theory Applied to BF-Algebras [9]. 


10 


Neutrosophic SuperHyperAlgebra And New Types of Topologies 
Neutrosophic theory, consisting of neutrosophic logic and neutrosophic sets, was 


defined by Florentin Smarandache in 1998. In neutrosophic set theory, there are T, I and F 
graphs (membership function, performance function and membership function, respectively) 
for each element. These functions can be set independently. For this reason, neutrosophic 
logic and neutrosophic sets are used in decision-making problems in almost all branches of 


science. So, many researchers have made studies on this subject [11 -20, 38-45]. 


Florentin Smarandache introduced new research areas in neutrosophy, which he 
called neutro-structures and anti-structures, respectively, in 2019 [21, 22]. When evaluating 
<A> as an element (concept, attribute, idea, proposition, theory, etc.), during the 
neutrosification process, he worked on three regions; two opposites corresponding to <A> 
and <antiA> and also a neutral (indeterminate) <neutA> (also called <neutralA>). A 
neutro-algebra consists of at least one neutro-operation (indeterminate for other items and 
false for other items) or it is an algebra well-defined for some items (also called internally 
defined), indeterminate for others, and externally defined for others. Therefore, the subject 
attracted the attention of many researchers [23-32]. Recently, Al-Tahan et al. studied some 


neutroHyperstructures [33]; Ibrahim and Agboola obtained NeutroHyperGroups [34]. 


Florentin Smarandache introduced new research areas, which he called 
SuperHyperstructures [35] in 2022. Recently, Hamidi studied Superhyper BCK-Algebras 
[36]; Jahanpanah and Daneshpayeh obtained Superhyper BE-Algebras [37]. 


In the second section, basic definitions on Hypergrup [2], SuperHyperoperation [35] are 
given. In the third chapter, new type Hyper groups are defined, corresponding basic 
properties and examples for new type Hyper groups are given and proved. Moreover, new 
type Hyper groups are compared to hyper group and group. New type Hyper groups are 
shown to have a more general structure according to Hyper groups and group. In the fourth 
section, new type SuperHyper groups are defined, corresponding basic properties and 
examples for new type SuperHyper groups are given and proved. In the fifth section, we 
defined neutro-new type SuperHyper groups. In the last section, results and suggestions are 


given. 
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BACKGROUND 
Definition 1. [21] 


i) [Law of neutro-well defined] 


There exists a double (b, n) € (G, G) such that b #n € G [degree of truth T] and there exist 
a double (u, v) € (G, G) such that u # v = indeterminate [degree of indeterminacy I], or there 
exist a double (p, q) € (G, G) such that p # q ¢ G [degree of outer-defined F], where (T, I, 
F) is different from (1,0,0) and (0,0,1). Because (1,0,0) represents the classical well-defined 
law (100% well-defined law; T =1, I= 0, F = 0), while (0,0,1) represents the outer-defined 
law (i.e. 100% outer-defined law, or T=0, I=0, F =1). 


ii) [Axiom of neutro-associativity ] 


There exists a triplet (b, n, m) € (G, G, G) such that b # (n# m) = (b #n) # m [degree of truth 
T], and there exist two triplets (p, q, r) € (G, G, G) such that p # (q #1) or (p#q)#r= 
indeterminate [degree of indeterminacy I], or there exist (u, v, w) € (G, G, G) oru#(v#w) 
+(u#v)#w [degree of falsehood F], where (T, I, F) is different from (1,0,0) and (0,0,1). 
Because (1,0,0) represents the classical law (100% true law; T =1, 1=0, F =0), while 
(0,0,1) represents the anti- law (i.e. 100% false law, or T=0, I=0, F =1). 


iii) [Axiom of existence of the neutro-identity element] 


For an element a € G, there exists e € G such that a# e =e #a=a [degree of truth T], and 


for two elements b, c € G, there exists an e € G such that [b # e or e # b = indeterminate 
( degree of indeterminacy I) orc #e = ce #c (degree of falsehood F)], where (T, I, F) is 
different from (1,0,0) and (0,0,1). 


iv) [Axiom of existence of the neutro-inverse element] 


For an element a € G, there exists u € G such that a#u=u#a =a (degree of truth T), and 


for two elements b, c € G, there exists u € G such that [b # u or u # b = indeterminate 


12 


Neutrosophic SuperHyperAlgebra And New Types of Topologies 
(degree of indeterminacy I) orc #u+ c#ui#c (degree of falsehood F)], where (T, I, F) is 
different from (1,0,0) and (0,0,1). 


v) [Axiom of neutro-commutativity] 


There exists a double (b, n) € (G, G) such that b #n =n # b (degree of truth T) and there 
exist two doubles (u, v), (p, q) € (G, G) such that [u # v or v # u = indeterminate (degree 


of indeterminacy I) or p # q = q# p (degree of falsehood F)], where (T, I, F) is different from 
(1,0,0) and (0,0,1). 


Definition 2. [21] A neutro-group is a neutro-algebraic structure which possesses at least 


one of the axioms {i—1iv} of Definition | and it is an alternative to classical group. 


Definition 3. [21] A neutro-commutative group is a neutro — algebraic structure which 
possesses at least one of the axioms {i—v} of Definition 1 and it is an alternative to classical 


commutative group. 


Definition 4. [21] Let H be a non-empty set and °: H xH — P*(H) be a hyperoperation. The 
couple (H, °) is called a hypergroupoid. For any two non-empty subsets A and B of H and x 


€ H, we define 


A° B=Upgeapes 2° b, Ac x=Ao {x} andx° B= {x} oB. 


Where, P*(H) is power set of H and @ = P*(H). 


Definition 5. [2] A hypergroupoid (H, °) is called a semihypergroup if for all a, b, c € H, 


(ac b)°c=ac(bec) 


A hypergroupoid (H, °) is called a quasihypergroup if for alla € H, 


acH=H-ea=$H. 


This condition is also called the reproduction axiom. 
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Definition 6. [2] A hypergroupoid (H, °) which is both a semihypergroup and a quasi- 
hypergroup is called a hypergroup. 


Definition 7. [35] Let X be a nonempty set. Then (X, ®%_.)) is called an (m, n)-super 


hyperalgebra, where 
any. & — P(X) 


Orns) 


is called an (m, n)-super hyperoperation, P(X) is the n*" -powerset of the set X, @ = P"(X), 


for any subset A of P"(X), we identify {A} with A, m, n> 1 and 


x™ =X xXx... X (m times), 


PP (X) = P(P(...P(X)). 


Let 27 ..): X™ — P%(X) is an (m, n)-super hyperoperation on X and 4;,..., 4m subsets of 


X. We define Onn) (4a, . . . , Am) = Uspeca; mm (CF1e---» Fm). 


If 0 © P(X), Omnj: X™ — PE (X) is called a neutrosophic (m, n)-super hyperoperation. 


Also, it is shown that 9/,..): X" — P™ (X) 


Definition 8. [35] Let 9;,.,.): H™ — PF" (H) be an (m, n)-super hyperalgebra. Strong 


SuperHyperAssociativity, for all 24.0.0 m, Fue«««e¥m—a © H, 


Ormny(Ormny (Fae ¥m), Fiveeess Ym-1) a Orman) (¥1°% m2) (Xq2-2-0 Xm), Fir---0¥m—a) 


= Orn) (¥4»¥2 On wy (¥ Een), F Fm—s) 
grap * 22% 2 Open yy Pae--2 Fe), Vaennee ¥m-1 


= Orem (X Zm—1 Sen (Fen, F Fm—1) 
(emp dee ml “mam Flees m—1 
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NEW TYPE HYPER GROUPS 


Definition 9. Let H be a non-empty set and #: HxH — P*(H) be a hyperoperation. If the 


following conditions are satisfied, then (H, #) is called a new type hyper group. 


i) For all h, k © H, h#ke P*(H). 


it) For all h, k, m © H, h #(k#m) = (h#k)#m 


iii) For all h € H, there is an e element such that 


h#e = e#h =h 


iv) For all h € H, there is an h~* element such that 


h#h = h*#h =e 


Corollary 10. In Definition 9, we take H instead of P*(H), then (H, #) is a group. 


Corallary 11. It is clear that H © P°(H). Thus, every groups are a new type hyper group. But, 


the opposite is not always true. 


Corollary 12. Let (H, #) be a new type hyper group. If (H, #) satisfies the condition 


i) For all h © H, h#H = H#h =H 


then, (H, #) is a hyper group. 


Example 13. Let H = {a, b, c, {a, b, c}} bea set. 


# a b c {a, b, c} 

a {a, b, c} b Cc a 

b a {a, b, c} Cc b 

Cc a b {a, b, c} Cc 
{a, b, c} a b Cc {a, b, c} 
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i) It is clear that for all h, k © H, h#k € P*(H). 

il) It is clear that for all h, k, m © H, h #(k#m) = (h#k)#m 
iii) For all h © H, there is an e = {a, b, c} element such that 
h#e = e#h =h 

iv) For all h € H, there is an b>* =h element such that 
h#h* = h*#h=e 

Thus, (H, #) is a new type hyper group. 


NEW TYPE SUPERHY PER GROUPS 


Definition 14. Let H be a non-empty set and o;,,.,,,: H™ — PP(H) be a superhyperoperation. 


(H, 97mm) iS called a new type superhyper group if the following conditions are satisfied. 
1) For all £4,--05%3€ Horn) 1e-+-+¥ mm) © P?(H) 
ii) Strong SuperHyperAssociativity, for all x ..00+2%_, Fyox«0¥m—a © H, 
OFmm)(Ofmm)(Fae--++ Xm), Vae==+e¥m—a) = Omen) (Fam. (Fae---e Fm), Var---eVm—z) 
= Orn (¥a+%2 Om.ny (Fae--+»Xm), Vae+-+s¥m—a) 
= Ormny (4 oXm4 Orm.m1) (ms Vir-+«»¥m-a) 
iil) For all x € H, there is an e element of H such that 
(%.@,@,.0058) = 


(@.%e Seer e)=....= (Cae -»X, 2) = B,, 


Ormngs) (@.€, @,-.-8 %) = X 


rms) rms) (mst) 


iv) For all x € H, there is a x~* element of H such that 
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. 4 4 -1,_,* en | 1} 
Orman (SeX eX eewes X= Ory (¥ KeX veneeX ) 
= — 1 4 -1 
~ Bima) (* a XX ) 
ae a oo | 1 = 
= Orman) (* = EZ paucE pk) —C 


Corollary 15. In Definition 14, we take m = 2, n = 1, then (H, 9;,,,.)) 1s a new type hyper 


group. 


Corallary 16. Let (H, 9;,,,.,) be a new type superhyper group. If the following condition is 


satisfied, then (H, 9/99) 1S a Superhyper group. 


i) For alla€ H 


H = 97,,9)(a, H, H, ..., H) = @mn)(H, a, H, H, ..., H) 


=... =o%,_(H, H, ..., H, a, H) 


= Oran (H, H, H, ..., H, a) 


NEUTRO-NEW TYPE SUPERHYPER GROUPS 


In this section, the symbol ““=nc” will be used for situations where equality is uncertain. 
For example, if it is not certain whether “a” and “b” are equal, then it is denoted by a =nc 
b. 


Definition 17. Let H be a non-empty set and o;,,....: H™ — P*(H) be a neutro-function. If at 
least one of the following {1, ii, 111} conditions is satisfied, then (H, 2;,,,)) 1s called a neutro- 


new type superhyper group. 
i) For some %; € Aj, 


Ormmy(Ar, ..- » Am) = Une; Smm.m (2a----»%m) + O EC P?(H) (degree of truth T) 
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and For some 3 € 4;, % © Ai, 
(Ofmny (4a, ... Am) = Uxea; mn) (Zae---0 2m) =O € P?(H) (degree of falsity F) 
or 
Ormn)(4a,.-- 5 4m) = Uyie4; mn) ie----¥im) =Nc O € PP(H) (degree of indeterminacy I). 

Where (T, I, F) is different from (1,0,0) and (0,0,1). 

ii) For SOME *X4s0-00Xyq, Fyoxe=e¥m—iE H, 

OFmny(Ormny(Fae=2¥m), Vae==-9¥m—1) = Om (%a-% mmm (F20=-2eX mn), Vaeeees¥m—1) 
= OFmny(* aeEa Omg (ae===» Xam), Fas-+<0Fmn—1) 
= Of ny (Fae +X m1 Om (Fm, Vie---e¥m—1) 

(degree of truth T) 

SUG TOL SOME Rgaasaollgy, Lgeconsbeg-a = LH, Equanseiy, Basescsiiegg [1 

(Of pesey (Opes (Har=--r Ben), Eaen--lmea) # Bier (ae pees) (Rae---eltms), bae---rte-a) 
Oe ee ee oe ee 
ee ee ae See ee 

(degree of falsity F) 

or 

(2mm) (Ofmmy(Zare==» 2m), Var===2¥m—a) =NC Om) (Za Oem (Eaves Zen), fye-eeetm—s) 


=NCO fans (E12 Omsy (Harem), faeenno fim) 
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=NC Of (21 =» Zm—a a (Cee ts) 
(degree of Indeterminacy F)). 
Where (T, I, F) is different from (1,0,0) and (0,0,1). 
iii) For some x € H, there is an e element of H such that 


- —_— s - 5 — —_ s = — ° 
(XE, 22002) = Opp) (CrKe ronan) = .... = Omg (Cr Gr Creeee Kl) = Orn ny 


Oran} (@.@, @,.2-8,%) = X 
(degree of truth T) 

and for some y € H, z € H, 

(Opp (Vo Sr Grane) F Op (Coe Crenne@) F .... F Oy (Cr Crenes Fo) F Orn (CeO Or. V) = Y 
(degree of falsity F) 


or 


( Ofmnny ( Fe Gr Green) =NC Ormm) ( GrZe basa @) =nc .... =NC rm) ( @,G,Er.22»Z.2) =NC rma) ( 


2,€,€,...82Z) =NC Z 
(degree of indeterminacy F)). 

Where (T, I, F) is different from (1,0,0) and (0,0,1). 

iv) For some x € H, there is ax~* element of H such that 


-1 ,-1 -1}— 1» 4-1 -1 
Qrmmy(XeX eK vewee® = Ory (B eKeX ewer X ) 


(degree of truth T) 
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and for some y € H, z € H, 


. i ,-i oe -1 -1 1} 
(Ohm (Fe oE  esened ) ¥ Ormny(* W¥eX ~ vxeeX ~ ) 


a +p? —i 1 .-1 =. 
Se ce. = Ormny(* oe ot voons Vode ) 


+ pe i ,-1 ,—1 —1 yy 
ol fmm (* XX eek oY) FE 


or 
iy — . 41 41 =" 
pexeeX ~ } =NC Orman (* eZ,E peeorE d 


_ _ . 1-41 .-1 = 
=NC .... =NC rm) (* eX eX geaaphE J 


= ® —1 _-1 ~4 Pe ee 
=NC Ofmn)(¥ eX eX weeX eZ) =NC C 


(degree of indeterminacy F)). 


Note 18. From Definition 17, the neutro-new type superhypergroup differrent from the new 
type superhypergroup. Neutro-new type superhypergroup are given as an alternative to new 
type superhypergroup. But, for a neutro-new type superhypergroup, instead of the ones that 


are not met in Definition 17, new type superhypergroup conditions are valid. 
Example 19. Let H ={h, k}be a set. 9/,.: H” — PS (H) is a superhyperoperation such that 
Ora (%, Xz) = Cy M X,)U (CX, U X,)* 


Where, 9, is satisfied the condition 1 in Definition 17. Because, if % 9 X, = and %, UX, = 


H, then 
OF 2 (% ’ X) =BEe (H ’ Orn) ). 


* 


Thus, (H, 9°») is a neutro-new type superhypergroup. But, (H, 07,»,) is not a new type 


superhypergroup. 
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Example 20. Let H ={h, k}be a set. o%,..: H” — PS (H) is a superhyperoperation such that 


0%» (%, %2) = Ga\ %)U CX) 
Where, oF is satisfied the condition i in Definition 17. Because, if %, M X, = ®, then 
ann (% > Xz) a &(H, Or» )s 


Thus, (H,o%.,) is a neutro-new type superhypergroup. But, (H, 0%...) is not a new type 


superhypergroup. 


Theorem 21. Neutro-new type superhyper groups can be obtained from every new type 


superhyper group. 

Proof. Let (H, 27.) be a new type superhyper group such that 
Oimny: H™ — Pe (H), 

It is clear that @ € P*(H). We assume that for any h €H such that 


he Q and Ofran (=m) = 0 € P*(H). 


Thus, (HU {h}, ©...) Satisfies condition 1 from Definition 17. Thus, (HU {h}, 2;,,)) is a 


neutro-new type superhyper group. 


CONCLUSIONS 


In this chapter, the new type superhyper group is defined and relevant basic 
properties are given. Similarities and differences between the hyper group and superhyper 
group are discussed. Also, the neutro-new type superhyper group is defined and relevant 
basic properties are given. Similarities and differences between the neutro-new type 
superhyper group and new type superhyper group are discussed. Researchers can make use 


of this chapter to define new type superhyper ring, new type superhyper field, new type 
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superhyper modules, neutro- new type superhyper ring, neutro- new type superhyper field, 


neutro- new type superhyper modules. 
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